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THE ROLE OF PSEUDOMONAS AERUGINOSA IN NAIL DISEASE*
ORVILLE J. STONE, M.D. AND J. FRED MULLINS, M.D.
Several papers have discussed Pseudomonas
aeruginosa infections of the fingernails. Goldman
and Fox (1) reported the first two cases. Although
cultures were not done, the cases were typical
and they considered the organism a secondary
invader to a burn in one case and a contact
dermatitis in another. Later, Moore and Marcus
(2) discussed three cases in which they considered
Pseudomonas aeruginosa a secondary invader to
Candida albicans. Since then, two articles (3, 4)
have appeared stating that the pseudomonas
actually invades the nail and that it is the pri-
mary pathogen. The author of these papers
used systemic streptomycin in several eases and
advocated topical polymyxin B sulfate. She
based her work on superficial nail cultures and
the discoloration of nails placed in living cultures
of pseudomonas.
The purpose of this paper is to determine if
pseudomonas infects the nail or if the color
simply diffuses into the nail from the surrounding
diseased tissue. We also wanted to investigate
any role it played in disease around the nail.
The clinical material was obtained from four
patients. Two of these patients had the greenish
discoloration associated with chronic paronychia,
one patient had both chronic paronychia and
onycholysis, and the fourth had only onycholysis
(Fig. 1). The series included two maids, a dish-
washer, and a woman who works with her fingers
in paste.
CULTURES FROM NAILS
Each of the five nails was first cleaned by wiping
the area with an alcohol sponge for several sec-
onds. Thin slices were taken from the nail with a
scalpel blade and this superficial material was
cultured and stained for bacteria. The deeper
material was then sliced off with the scalpel and
cultured. We were able to remove two discolored
patches entirely, in thin slices, and all the ma-
terial was cultured. Every culture of nail material
was sterile. Methylene blue stains of nail were
negative for bacteria or yeast-like organisms.
The debris on the underside of the onycholysis
contained bacteria and yeast, but showed no
invasion of nail.
PSEUDOMONAS PIGMENTS
Bauer and Cohen (3) showed greenish discolora-
tion of a nail placed in a living culture of pseu-
domonas. We were able to show the same discolora-
tion of nail with a sterile aqueous solution of
pyocyanin. In order to more closely duplicate the
work of these authors as to concentration of
pigment, we sterilized a culture of pseudomonas
by autoclaving. The sterilized material caused
the typical greenish discoloration of nail.
CULTURE FROM TISSUE AROUND
P5EUn0M0NA5 DISCOLORED NAILS
Each of the patients we studied had an obvious
disease process occurring around the nails. Pseu-
domonas discoloration of nail is a fairly common
entity in our clinic, but we do not recall this
entity occurring in a nail that had no surrounding
disease. However, we do recall seeing instances
in which a preceding paronychia was quiescent,
and the pigmentation therefore appeared to be
present without surrounding disease. On culture,
quiescent paronychia contain the same organisms
as more active lesions.
Pseudomonas eeruginosa was cultured from
around each of the discolored nails. However, of
more importance was the presence of other or-
ganisms. We previously reported a method of
biopsy study of nail folds (5) in which the bac-
terial studies are done from the dermis of the
posterior nail fold. We utilized this technic in
obtaining the bacterial cultures on the two cases
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FIG. 1. Onyeholysis with pseudomonas dis-
coloration. Nine other organisms also isolated.
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TABLE 1
Organisms associated with pseudomonas
First
Paron-
ychia
Second
Parony-
chia
First
Ony-
cholysis
Second
Onychol-
ysis
Candida albicans X X X x
Geotricum species X X
Pseudomonas X X X X
aeruginosa
Proteus mirabilis )< X X
Alpha hemolytic X
Streptococci
Streptococcus X
(enterococci
group)
Gamma hemolytic X X
Streptococci
Escherichia inter- X
medium
Micrococcus species X
Sarcina species X
Aerohacter aero- )< X
genes
Paracolobactrum ><
aerogenoids
Unidentified gram x >< 2 type
negative
Diphtheroids 2 type
of paronychia. The material from the onycholysis
patients was obtained by trimming hack the
nail so that we could get good culture specimens.
Littman's and bacterial cultures were done on
each lesion. In every case the mixture is such as to
soggest secondary colonization (Table 1). Yeast,
streptococci, and gram negative bacilli, other
than pseudomonads, were present in every lesion.
Certainly pseudomonads could make no claim to
primary infection over these other organisms.
As to whether one could even call pseudomonads a
secondary infection in these cases is open to ques-
tion. A secondary infection should add something
to the disease process other than color. We have
cultured pseudomonads from quiescent lesions.
Clinically the lesions around nails that contain
pseudomonads are no more active than lesions
that do not contain this organism. We showed
in a previous paper that the body is not reacting
to this organism (5). Further studies are under-
way with this organism as well as other bac-
teria and yeast isolated from the nail fold to
determine if they might be "perpetuators of
maceration".
SUMMARY
1. Pseudomonas aersiginosa discoloration of a
fingernail is the result of diffusion of pigment into
the nail. The discolored nail is bacteriologieally
sterile.
2. The discolored nail was adjacent to pres-
ently diseased tissue or to tissue which had
previously been infected. Quiescent lesions still
contain pseudomonads.
3. Because of the large number of other low
grade pathogens present in these lesions, we
question the role of pseudomonads as a primary
agent. All these organisms are probably secondary
colonists, or at the very most, "perpetuators of
maeeration".
4. Maceration is the probable primary etiologic
agent in lesions in which pseudomonads were
previously thought to be etiologic.
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